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METHOD OF PRESUMING TRAFFIC CONDITIONS BY USING FLOATING 
CAR DATA AND SYSTEM FOR PRESUMING AND PRESENTING TRAFFIC 

CONDITIONS BY USING 
FLOATING DATA 

CROSS REFERENCES TO RELATED APPLICATIONS 

[0001] This is a continuation of application number 10/372,827 filed February 26, 
2003, which is a continuation of appUcation number 09/956,090 filed 
September 20, 2001, issued as U.S. Patent No. 6,546330 on April 8, 2003. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a method of presuming traffic conditions by 
using floating car data and a system for presuming and presenting traffic con- 
ditions by using floating car data, and in particular, to the method of presuming 
traffic conditions, an on- vehicle terminal and the system for presuming and 
presenting traffic conditions by using positional information gathered by a 
movable body. 

[0003] Moreover, this specification defines as the floating car data two kinds of 
information, that is, time information and positional information in a passing 
route gathered by the movable body. In addition, the movable body currently 
gathering the floating car data is defined as a probe car. 

BACKGROUND OF THE INVENTION 

[0004] As for a method of gathering traffic jam information of a driving section by 
using positional information (= floating car data) gathered by a vehicle, the 
method of acquiring it by receiving at a base speed information and vehicle 
location information sent fi-om the vehicle and statistically computing it at the 
base as in JP-A-7-29098 is known. 

[0005] The method of presuming traffic jam situation by using the floating car data 
has a problem that, if the traffic jam situation is presumed just by using the 
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current floating car data just as in the conventional technology in a stage where 
a diffusion rate of floating car data gathering terminals is low, an area capable 
of presenting traffic jam situation is limited to the area where the movable body 
gathering the floating car data is currently traveling. 

SUMMARY OF THE INVENTION 

[0006] Therefore, an object of the present invention is to provide a method of 
presuming traffic conditions by which a probe car implements a forecast and a 
presumption of traffic jam situation in an area where it is not traveling 
currently. 

[0007] Another object of the present invention is to provide a system for 
presuming and presenting traffic conditions and an on- vehicle terminal for 
forecasting the traffic jam situation as required by a driver by using the floating 
car data and surrounding traffic conditions. 

[0008] A further object of the present invention is to provide a system for 

presuming and presenting traffic conditions by using floating car data allowing 
a user of the system to determine reliabiUty of the presented traffic conditions 
by notifying the reliability of the presented traffic jam situation together with 
the traffic jam situation. 

[0009] To attain the above objects, the method of presuming traffic conditions of 
the present invention is characterized by forecasting the traffic jam situation in 
a forward section of the probe car by using the floating car data and a group of 
floating car data accumulated from the past to the present. 

[00010] In addition, the method of presuming traffic conditions of the present 
invention is characterized by presuming the traffic jam situation in the sections 
fi-om backward to forward around the probe car by using the floating car data. 

[00011] Use of the method of presuming traffic conditions of the present invention 
allows the probe car to implement forecasts and presumptions of traffic jam 
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situation in an area where it is not traveling currently. 
[00012] Furthermore, the on-vehicle terminal of the present invention has 

communication means for receiving surrounding traffic conditions from the 
center facili-ties, and also has traffic conditions presumption means for 
forecasting the traffic jam situation in the forward section of its vehicle by 
using the traffic information and the floating car data gathered by its own 
vehicle. 

[00013] In addition, a system for presuming and presenting traffic conditions of 
the present invention is characterized by presuming the traffic jam situation, 
calculating reliability in the section of which traffic jam situation is presumed 
and also presenting to the user the presumed traffic jam situation and reliability 
as traffic conditions. 

[00014] Use of the system for presuming and presenting traffic conditions and the 
on-vehicle terminal of the present invention allows the traffic jam situation to 
be forecasted and presented according to a driver's individual necessity. 
Moreover, use of the system for presuming and presenting traffic conditions of 
the present invention allows the user of the system to determine reliability of 
the presented traffic conditions by notifying the reliability of the presented 
traffic jam situation together with the traffic jam situation. 

[00015] Use of the method of presuming traffic conditions of the present invention 
allows the probe car to implement forecasts and presumptions of traffic jam 
situation in an area where it is not traveling currently. 

[00016] Moreover, use of system for presuming and presenting traffic conditions 
and the on-vehicle terminal of the present invention allows the traffic jam 
situation to be forecasted and presented according to the driver's individual 
necessity. 

[00017] Furthermore, use of the system for presuming and presenting traffic 
conditions of the present invention allows the user of the system to determine 
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reliability of the presented traffic conditions by notifying the reliability of the 
presented traffic jam situation together with the traffic jam situation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00018] Fig. 1 is an example of a system for presuming and presenting traffic 
conditions by using floating car data according to a first embodiment; 

[00019] Fig. 2 is an on-vehicle terminal mounted on a probe car in the embodiment 
in Fig. 1; 

[00020] Fig. 3 is a format of a floating car data database in the embodiment in Fig. 

1; 

[00021] Fig. 4 is a flowchart of a forward forecast process in the embodiment in 
Fig. 1; 

[00022] Fig. 5 is a format of a driving path in the forward forecast process; 
[00023] Fig. 6 is a graph describing the forward forecast process of the present 

invention; 

[00024] Fig. 7 is a format of presented traffic jam information; 

[00025] Fig. 8 is a second example of the system for presuming and presenting 

traffic conditions by using floating car data; 
[00026] Fig. 9 shows the probe car and traffic jam describing a backward 

presumption process; 
[00027] Fig. 10 is an example of speed change measured since the probe car joins 

a traffic jam queue until it passes through a bottleneck; 
[00028] Fig. 11 is an example of measurement data of a vehicle sensor; 
[00029] Fig. 12 is a relationship between elapsed time and traffic jam length; 
[00030] Fig. 13 is an example of an on-vehicle terminal and a traffic conditions 

presumption/gathering system having traffic conditions presumption means 

using the floating car data of the present invention; 
[00031] Fig. 14 is an example of a communication system transmitting presented 
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traffic information created by a method of presuming traffic conditions of the 
present invention; and 
[00032] Fig. 15 is an example of a user terminal according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[00033] Floating car data handled in the present invention is information including 
time and positions measured by a vehicle running on a real road network. An 
Apparatus for gathering traffic jam information by using the floating car data is 
known as in JP-A-7-29098 for instance. In addition, the present invention 
defines as a probe car a vehicle for gathering the floating car data by running on 
the real road network. The probe car is sufficient if it has means for gathering 
the floating car data as shown in Fig. 2. For instance, a vehicle on which a 
navigation system equipped with means for recording and communicating the 
floating car data is mounted or a vehicle carrying a portable telephone capable 
of specifying positional information are also included as the probe car. 

[00034] A first embodiment of the present invention shows a method of presuming 
the traffic jam situation regarding an area where the probe car is not traveling 
currently by compiling a plurality of the floating car data, a method of 
presenting the traffic jam situation, and a system for presuming and presenting 
traffic conditions for presuming and presenting the traffic jam situation. The 
first embodiment of the present in-vention will be described according to the 
drawings. 
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[First Embodiment] 

[00035] Fig. 1 is a schematic diagram of a system for presuming traffic conditions 
by using floating car data and presenting the traffic conditions according to the 
first embodiment of the present invention. Reference numeral 1 denotes a 
system for presuming and presenting traffic conditions by using floating car 
data, reference numerals 101 and 102 denote probe cars for gathering the 
floating car data, reference numeral 1 04 denotes center equipment having 
traffic conditions presumption means 105 and a floating car data database 
(hereafter, abbreviated as DB) 106 and a map DB 107, reference numerals 108, 
109 and 110 denote user terminals for receiving traffic information presentation 
service, that is, reference numeral 108 denotes a vehicle having an on-vehicle 
terminal equipped with traffic information receiving means, reference numeral 
109 denotes a personal digital assistant (hereafter, abbreviated as PDA), and 
reference numeral 110 denotes a portable telephone terminal. The user 
terminals 108, 109 and 110 are capable of displaying a traffic information map 
indicated by 1 1 1 . The center has communication means 122, and the probe 
cars and the center are connected by a mobile communication network and are 
capable of radio data communication by line switching or packet trans-mission. 
In addition, the center and the user terminals are connected by a network 
(including a broadcast) or the Intemet and are capable of communication. 

[00036] A process of gathering and compiling the floating car data and presenting 
the traffic information in the system in Fig. 1 will be described according to the 
flow of information. The probe cars 101 and 102 gather floating car data 103 
on a real road network, and sends it to the center equipment 104. The center 
equipment 104 accumulates the received floating car data in the floating car 
data DB 106. By accumulating the floating car data, the floating car data DB 
106 becomes a real driving path database in a wide area. Furthermore, the 
center equipment 104 refers to a floating car data group in the floating car data 
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DB 106 and the map DB 107 to create presented traffic jam information 1 17 by 
using a forward forecast process 118 and a backward presumption process 119 
in the traffic conditions presumption means 105. 

[00037] The user terminals 108, 109 and 110 acquire the presented traffic jemi 
information 117 fi-om the center equipment 104 and display the traffic 
information map 111. The traffic information map 111 is a representation of 
the traffic information of the presented traffic jam information 1 17 on a map. 
On the traffic information map 1 1 1, a group of lines indicated by an arrow 112 
represents the driving path on which the probe cars actually traveled in the near 
past (for instance, a time period fi^om 5 minutes ago to the present), and is 
defined as a current driving path. The arrow included in a dotted-line area 113 
represents the driving path on which the probe cars are highly likely to travel, 
and is defined as a forward forecast. A section included in a circular area 114 
represents current traffic jam situation in the section on which the probe cars 
actually traveled before the near past (for instance, a time period fi*om 10 
minutes ago to 5 minutes ago), and is defined as a backward presumption. 

[00038] A current driving path 1 12, a forward forecast 113 and a backward 
presumption 1 14 are displayed as color-coded based on the speed in the 
presented traffic jam information 117 respectively. As indicated by 1 15 for 
instance, a section satisfying a fixed speed range (for instance, 0 km per hour to 
15 km per hour) is displayed as color-coded as a traffic jam section. In 
addition, a section satisfying a speed range that is not enough to be a traffic jam 
but hardly smooth (for instance, 15 km per hour to 30 km per hour) is displayed 
as color-coded as a congested section. Moreover, the current driving path 112, 
forward forecast 113 and backward presumption 114 change their display 
methods based on reliability in the presented traffic jam information 117 
respectively. For instance, there are methods such as rendering the color lighter 
or switching to flashing indication according to the reliability. 



[00039] Utilization of the system for presuming and presenting traffic conditions 
of the present invention allows the probe cars to presume and present traffic 
jam situation in a section where they are not traveling at the current time. 

[00040] Hereafter, detailed configuration of the probe cars, the center and the user 
terminals constituting the system for presuming and presenting traffic 
conditions shown in Fig. 1, and a processing flow, a data format and so on will 
be described by using Fig. 2 to Fig. 7 and Fig. 9 to Fig. 12. 

[00041] Fig. 2 is a block diagram of the on-vehicle terminal mounted on the probe 
cars. Reference numeral 201 denotes a processor for executing an information 
gathering process 205 and a communication process 206, reference numeral 
202 denotes communication means for sending the floating car data to the 
center, reference numeral 203 denotes position detecting means for detecting 
positions of the probe cars, and reference numeral 204 denotes a memory for 
storing the floating car data. The processor 201 records by the information 
gathering process 205 the positions of the probe cars measured by position 
detecting means 203 such as a GPS (Global Positioning System) in the memory 
204 together with the time in each fixed cycle, and sends the floating car data to 
the center by using a communication process 206 in predetermined timing such 
as in a fixed cycle, on detection of a traffic jam, and on an instruction fi-om the 
center. 

[00042] Fig. 3 is a format of the floating car data DB 106 accumulated at the 
center in Fig. 1 . The center accumulates the floating car data on the time and 
position sent by the probe cars together with the direction, speed and average 
speed. Here, as the method of calculating the average speed, a moving average 
of speeds calculated and sent to the center on the part of the probe cars, a 
calculation made along the driving path on the part of the center by using the 
times and positions gathered on the part of the map DB 107 and the probe cars, 
or the speeds gathered on the part of the probe cars and averaged on the part of 
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the center and so on are thinkable for instance. The above methods of 
calculation may vary depending on throughput and function sharing on the part 
of the probe cars and on the part of the center. 

[00043] Fig. 4 is a flowchart of the forward forecast process 1 18 in Fig. 1. The 
flow of the forward forecast process will be described according to the 
flowchart. First, the current driving path is extracted from the floating car data 
DB 106 (S401). Next, the current driving route is calculated by map-matching 
the extracted current driving path on the road network of the map DB 107, and 
an output route section for calculating the forward forecast traffic information 
118 based on the current driving route is extracted from the road network of the 
map DB 107. As the output route section, a plurality of routes adjacent to the 
current driving route on which the probe cars are highly likely to travel from 
now on will be extracted (S402). Next, the past driving paths on the output 
route section accumulated in advance are extracted from the floating car data 
DB 106 (S403). The current driving path and the past driving path extracted in 
the above process are put in contrast so as to calculate a forecast driving path 
(S404). In addition, reliability at each position of the forecast driving path is 
calculated (S405). Detailed description of S404 and S405 is mentioned later by 
using Fig. 5 and Fig. 6. The forecast driving path calculated in S404 etnd S405 
is converted into a format of the presented traffic jam information as shown in 
Fig. 7, and forward forecast traffic jam information 120 is outputted (S406). 
The forward forecast traffic jam information is calculated likewise as to the 
plurality of routes extracted in S402 (S407). 

[00044] Fig. 5 represents a format of the driving path in the forward forecast 
process. The aforementioned current and past driving paths are represented as 
a location speed at each distance calibration marking (10m in the example in 
Fig. 5) with reference to a starting point of the output route section. At a 
location of a distance where the floating car data exists, the speed or the 
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average speed of the floating car data is used as the location speed. As for a 
location where the floating car data does not exist, the speed or the average 
speed of forward and backward floating car data is complemented as the 
location speed. The location speed at an untraveled location is represented by 
using - in Fig. 5. As for a future driving path, reliability at each location is 
calculated in addition to the location speed. 

[00045] Fig. 6 is a graph of the distance and location speed every driving path 
(61), a graph of the change of location speed distribution at each location (62), 
and a graph of the distance and reliability (63). The graph 61 represents the 
current driving path, a plurality of the past driving paths and the forecast 
driving path, reference numeral 501 denotes the current driving path, reference 
numerals 502 to 505 denote the past driving paths, and reference numeral 506 
denotes the future driving path. The graph 62 represents the change of location 
speed distribution corresponding to the horizontal axis distance of the graph 61, 
and reference numerals 601 to 605 denote location speed distribution at each 
location by taking frequency P(v) as the horizontal axis. The graph 63 
represents the change of reliability R(x) at each location. Hereafl:er, a method 
of calculating the forecast driving path (location speed and reliability) will be 
described by using Fig. 6. 

[00046] In the graph 61, the driving path as of this point in time is represented by a 
current driving path 501, and the forward section thereof is a subject section to 
calculate a forecast driving path 506. First, statistical distribution of the 
location speeds 601 to 605 is created from the past driving paths 502 to 505. 
Here, it is assumed that the location speed of a certain past driving path 
changed as indicated by 607 and 608 in the location speed distribution. In this 
case, a cumulative frequency of the location speed changes 607 and 608 
(equivalent to the respective area of areas 611 to 615 against the speed change 
608) in the location speed distribution 601 to 605 is calculated. It is assumed 
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that, the higher the correlation of cumulative frequencies among the locations 
(such as correlation between 611 and 612) is, the higher the correlation of 
speed distribution among the locations is, so that the speed in the forward area 
can be calculated from the speed in the backward area. To be more specific, in 
the case where the change in the location speed distribution of the current 
driving path 501 is as indicated by 609, the cumulative frequency at each 
location (cumulative frequencies in location speed distribution 601 and 602) is 
calculated. If the correlation between the cumulative frequencies at each 
location is close to that of the location speed distribution, it is possible to 
extract the speed in the distribution as a forecast driving path 610 on the 
assumption that the speed change of the current driving path is in conformity 
with the change in the location speed distribution. In addition, a reliability 
fimction R(x) shown in the graph 63 is established considering the correlation 
of the speed distribution among the locations so that, the farther it is from the 
position that the car is currently traveling, the less it becomes. The fiinction 
R(x) at each location is acquired to calculate the reliability of the forecast 
driving path at each location. 

[00047] The method of the backward presumption will be described below by 
using Fig. 9 and Fig. 10. 

[00048] In Fig. 9, reference numeral 901 denotes a bottleneck, reference numeral 

902 denotes vehicles in a queue due to the bottleneck 901, reference numeral 

903 denotes the probe car, and reference numeral 904 denotes following 
vehicles. The bottleneck is a road location such as an intersection, a sag, a 
tunnel or a toUbooth where traffic capacity is drastically reduced compared to 
an upstream portion, and so the traffic jam is apt to occur toward the upstream 
as in Fig. 9 when a traffic demand intensifies to an extent. 

[00049] Fig. 10 shows an example of speed change measured since the probe car 
903 joins a traffic jam queue imtil it passes through the bottleneck. In Fig. 10, 
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reference numeral 1005 shows a state of traveling at a fixed speed, reference 
numeral 1006 shows a state of decelerating, reference numeral 1007 shows a 
state of stopping, and reference numeral 1 008 shows a state of accelerating. 
Reference numeral 1009 that denotes duration of the stopped state 1007 shows 
stop time tw(=t2-tl). It can be presiuned that, if the following vehicles 904 in 
Fig. 9 join the queue during the stop time tw at an average arrival interval ta, a 
queue of tw/ta vehicles is added at the back (upstream) of the probe car 903, 
Furthermore, if an average vehicle distance L (an average of vehicle length and 
distance between vehicles) when two consecutive vehicles stop is used, it is 
presumed that the length of the tw/ta queue is L • tw/ta. If these presumption 
results are used, it is presumed that, in Fig. 9 and Fig. 10, the traffic jam 
situation at time tl is a jam headed by the bottleneck 901 and up to the stop 
position (measured by a GPS or the like) of the probe car 903, and the traffic 
jam situation at time t2 is a jam headed by the bottleneck 901 and up to the 
backward position (upstream) L • tw/ta of the probe car 903, and so the 
changing situation of the traffic jam can be known in real time. Here, the 
average vehicle distance L at the stop time is a predetermined constant, which 
is calculated by presumption by using a large vehicle mixing rate or the like or 
acquired firom measurement data such as positional information by two 
consecutive probe cars. While the average arrival interval ta of the following 
vehicles can be a predetermined constant, it is better to use real-time 
measurement information in order to improve accuracy. The following two 
types of the real-time measurement method are taken up as examples. 
(1) In case of using information of a vehicle sensor 

[00050] In the case where the vehicle sensor is installed in the upstream portion of 
the bottleneck, the average arrival interval ta can be calculated by using this 
measurement information. The vehicle sensor is an apparatus installed on a 
road lane for detecting whether there is a vehicle immediately below it every 
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moment. Fig. 1 1 shows an example of measurement. Fig. 1 1 shows that 1 is 
outputted as an output value while detecting the vehicle and 0 is outputted 
while detecting none, and two vehicles are detected in this case. According to 
the measurement results, a time difference 1101 between detection start times 
t3 and t4 of the two vehicles is equivalent to the average arrival interval ta. 
(2) Using information of an image sensor 

[00051] As the image sensor has a function of detect-ing and tracking vehicles one 
by one, the average ar-rival interval ta can be calculated from the positional 
information of the two consecutive vehicles and the vehicle speed acquired 
from time differential of the information. 

[00052] In addition, in the case of the above embodiment, the traffic demand per 
unit time at the upstream portion of the bottleneck is 1/ta since the average 
arrival interval is ta. On the other hand, if the traffic capacity in the bottleneck 
per unit time is C, the traffic jam is extended when it is l/ta>C, and the traffic 
jam is resolved when it is l/ta<C. Here, a traffic jam speed v can be 
represented as follows. 
V = (1/ta C)/k 

[00053] In this case, k is existence density of the vehicle, which can be acquired by 

the inverse of the above described average vehicle distance L of the stop time 

in the case where it is stopped due to the traffic jam. 
[00054] It is indicated that the traffic jam is in an extending direction (upstream) 

when the traffic jam speed v is a positive value and is in a resolving direction 

(downstream) when it is a negative value. 
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[000S5] As shown in Fig. 12, it is possible to forecast traffic jam length J(t) at a 
near future time t from this traffic jam speed v and the above-mentioned real- 
time changing situation of the traffic jam. While this example is linear 
prediction of the traffic jam length J(t) at a near future time t from a traffic jam 
speed 1201 at the current time t, it may be a near-future forecasting method of 
statistically processing the past traffic jam speeds. 

[00056] While the average arrival interval ta is determined by the above method, 
accuracy of the traffic jam information varies depending on how to use it. For 
instance, presented traffic jam information is created by improving the 
reliability of the information of which accuracy has been improved by using 
real-time information. 

[00057] Fig. 7 is a format of the presented traffic jam information. The forecast 
driving path calculated by the forward forecast process and the traffic jam 
situation calculated by the backward forecast process are converted into the 
format in Fig. 7 and presented to the user terminal. When the user terminal 
presents the traffic information to the user, the presented traffic jam 
information is converted into the form of the traffic information map 111 
shown in Fig. 1, the form of a simplified map or the form of character 
information. 

[00058] It is possible, by using the system for presuming and presenting traffic 
conditions of the present invention shown in the above examples, to present 
traffic jam situation in a section where the probe car is not traveling at the 
current time. At the same time, it is possible for the user of this system to 
determine the reliability of the presented traffic jam situation on his or her own 
by calculating and presenting the reliability. 

[Second Embodiment] 

[00059] Fig. 8 is a second example of the system for presuming and presenting 
traffic conditions by using the floating car data of the present invention. This 
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embodiment is an example in which a probe car 801 serves as the user terminal 
in addition to the probe car, and also is an example in which it has means for 
sending the floating car data to the center 1 04 and also receiving the presented 
traffic information 117. In a traffic information map 811, reference numeral 
802 denotes the current position of the probe car, and reference numeral 803 
denotes a forward forecast driving path of the probe car. 

[00060] The probe car 801 gathers its own driving path as floating car data 103 on 
a real road network, and sends it to the center equipment 104. The center 
equipment 104 accumulates the received floating car data in the floating car 
data DB 106. Furthermore, the center equipment 104 refers to the floating car 
data DB 106 and the map DB 107 to create presented traffic jam information 
1 17 by using the forward forecast process 1 18 in the traffic conditions 
presumption means 105. At this time, while the forward forecast process 118 
creates the forward forecast traffic jam information 120 according to the 
flowchart in Fig. 4, it limits it to the forward of the probe car 801 when 
extracting the output route section in S402. It is possible, es-pecially in the 
case where the probe car set a destination and sent it to the center, to limit the 
section fi-om the probe car's current position to the destination as the output 
route section. The probe car 801 acquires the presented traffic jam information 
117 firom the center equipment 104 to display the traffic information map 811. 
The traffic information map 811 is a representation of the traffic information of 
the presented traffic jam information 117. 

[00061] As the probe car 801 allows the center, by using the system for presuming 
and presenting traffic conditions according to this embodiment, to limit the 
route requiring the traffic jam information by sending the floating car data so as 
to reduce the load of calculating the presented traffic jam information at once 
on the part of the center. At the same time, traffic of the presented traffic jam 
information is reduced, leading to a reduced communication load. In addition. 
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a driver of the probe car 801 can now enjoy traffic jam information presentation 
services according to individual necessities. 
[Example of Forecasting Traffic Jam Situation with On-Vehicle Terminal] 
[00062] Fig. 13 is an example of the on- vehicle terminal having the means for 
presuming traffic conditions by using floating car data of the present invention. 
This embodiment is characterized by performing the forward forecast process 
118 with a processor 1301 of the on-vehicle terminal. The processor 1301 
records by information gathering process 205 a position of the probe car 
measured by the position detecting means 203 as the floating car data together 
with time at every fixed cycle in a memory 1304. In addition, a communication 
means 1302 receives the floating car data DB 106 accumulated at the center as 
surrounding traffic conditions and registers it with the memory 1304. The 
processor 1301 forecasts the traffic jam situation forward of its own vehicle and 
presumes the traffic conditions by using the floating car data of its own vehicle 
recorded in the memory and the floating car data DB received from the center 
and using the forward forecast process 118. It is possible, by presenting the 
aforementioned traffic conditions to the driver, for the driver to enjoy traffic 
jam information presentation services of the area that his or her vehicle is going 
to travel. 

[00063] While this embodiment assumes that the floating car data DB is used as 
the surroimding traffic conditions, it is possible to perform a forward forecast 
with an existing traffic information presentation system such as VICS (Vehicle 
Information and Communication System) by using the traffic conditions 
received by the on-vehicle terminal in the case where the surrounding traffic 
conditions in the memory 1304 is converted into a format as shown in Fig. 5. 
In addition, as for the communication means 1302 for receiving the 
surrounding traffic conditions, it is sufficient to be capable of radio 
communication such as broadcasting, small area communication or 
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communication by a portable telephone. Moreover, especially in the case 
where a two-way communication function can be implemented, it becomes 
possible, by sending its own vehicle position, to limit the area of the 
surrounding traffic conditions and register the floating car data of its own 
vehicle with the floating car data DB 106. 

[Example of Communication System for Transmitting Presented Trafflc Jam 

Information] 

[00064] Fig. 14 is an example of a conununication system for transmitting 
presented traffic information created by a method of presuming traffic 
conditions of the present invention. Reference numerals 1402 to 1407 denote 
the communication systems, where 1402 denotes a communication satellite 
such as HEO (hyperelliptic orbit satellite), 1403 denotes a broadcasting station, 
1404 denotes a small area communication apparatus such as radio beacon, 1405 
denotes the Internet network, and 1406 and 1407 denote commimication lines 
such as a digital dedicated line. In addition, reference numerals 1408 to 1411 
denote the user terminal and movable bodies on which the user terminal is 
mounted, where 1408 denotes a stationary display unit, 1409 denotes a personal 
computer connected to the Internet network, 1410 denotes a portable telephone 
capable of data communication and visual display, 1411 denotes a vehicle on 
which a PDA having communication means and a car navigation apparatus are 
mounted. 

[00065] The presented traffic jam information 117 created by the aforementioned 
method of presuming traffic conditions allots the presented traffic information 
1 17 to the user terminals 1408 to 1411 via a communication device 1401 and 
by way of the communication systems 1402 to 1407. 

[00066] While this embodiment showed an example of sending the presented 
traffic information to the user terminals, it is also possible to use the 
communication systems shown in this embodiment as the floating car data DB 
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or the communication system for sending the surrounding traffic conditions to 
the on- vehicle terminal in the embodiment shown in Fig. 13. 
[Example of User Terminal] 

[00067] Fig. 15 is an example of the user terminal according to an embodiment of 
the present invention. 1503 is a speaker for outputting voice, 1504 is a display 
unit for outputting images and video. The presented traffic information sent via 
the communication systems in Fig. 14 is received by com-munication means 
1501 and interpreted by presentation means 1502 to be presented to a user 1505 
as representation by video, image and voice. As an example of representation 
of the presented traffic information, there is the method of displaying a map 
screen shown in Fig. 1 on the display imit 1504. In addition, there is a method 
of representing a message such as "A jam at about 500m forward of the Ox 
intersection (calculated by a forecast)" displaying by voice with a speaker 1503 
or representing it as characters on the display unit 1504. 



